SUPPLEMENT S1: FAULTKIN METHODOLOGY
Slickenlines and slickenfibers record one phase of slip on an individual fault plane. Assuming the local stress field determines the attitude of newly formed faults (as predicted by the Mohr-Coulomb criterion), the statistical analysis of populations of slickenlines with minor displacements on a large number of differently oriented brittle faults can be averaged to infer the orientation of the principal incremental strain axes describing the deformation, and thereby give insight into the recorded kinematic history of brittle faulting (Gapais et al., 2000; Twiss and Unruh, 2007). 
Faultkin is free software that uses fault slip data to create a graphical representation (fault plane solution) of the principal extension (T) and shortening (P) axes for a given population of faults. Input parameters include the orientation, slip direction (rake), and sense of slip for each fault plane, which are measured from the outcrop. We ranked the kinematic measurements based on our confidence in the accuracy of each interpretation: ‘A’ (sure of the interpretation), ‘B’ (reasonably sure of the interpretation), or ‘C’ (not sure of the interpretation). These data are input to the Faultkin program and plotted on a stereonet. The principal axes of extension (T) and contraction (P) for each fault plane are determined by assuming they are oriented at 45 degrees to the slip vector and contained within a plane perpendicular to the fault plane (Marrett and Allmendinger, 1990). Faultkin contours the T and P axes of the population of faults using the Kamb (1959) method and divides the contoured T and P axes using the Angelier (1979) method for calculating T and P dihedra (Marrett and Allmendinger, 1990).  The result of these calculations is a graphical representation of the deformation recorded by all input fault planes (fault plane solution). We interpret these fault plane solutions to represent the kinematics of the fault zone at the location of field measurements. In our analyses, including ‘C’ and ‘B’ confidence level measurements did not significantly change the output fault plane solution, so we include the low-confidence measurements in our analysis. We use our geologic mapping to identify the appropriate nodal plane of the resulting fault plane solution as the fault plane. 

	TABLE S1-1 FAULT KINEMATICS LOCALES

	Locale
	Latitude (ºN)
	Longitude (ºW)

	14ATW-02
	63.22542
	145.48957

	14ATW-23
	63.23910
	145.59649

	14ATW-42
	63.34238
	145.71321

	17ATW-16
	63.35283
	145.72073
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